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(54) PROGRAM CONTROLLER AND MEMORY ALLOCATION DEVICE AND METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To attain an incremental 
CG even with a mark & sweep method, to omit the 
compaction and also to improve the availability of a 
memory, to decrease the fragments in consideration of 
the lifetime of each object and to reduce the waste of 
power of a CPU. 

SOLUTION: A means is prepared to incrementally 
perform a garbage collection thread which detects an 
object that is not referred to by any object in a heap 
area of a memory and releases the memory area of the 
detected object as a memory allocatable free area of 
another object together with a means which performs 
the scheduling to execute in time division each thread 
according to its priority and a means which alternately 
changes the priority of the garbage collection thread in 
both states where the priority is higher and lower than 
the priorities of other threads. 
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B5iE^5g.x t 'j fust^-t & -f- 7 com % ikz-Kh o ^ 

^^»^iiA*4s^iiic7)ii$7 jfisn-f s rry 7--x 9 
yrn^5A^ y5-7x-x<?)i]?r/ffiLtciS^tT. fir 

[IB^2] ^ y<7)t-7-jf$f*]<7X f<7)5j-7>"x 

7h*^t#BS$n^U5f7v'x^ N£&iiiU SIS* 

7^x 7 her,** 'jmm^mco^yjx 7 y#j 

■•' FOfltjfeWcBtTaxi" y H*HWMBtSt?W*>S: 
WXy-ya-'J VXSrffo^Si. BulE^-^'nu- 
7^3 >-7.u-y KOS5tS$r/^X-v=!k7 yxi^ 

teaSK:SaW**Ri: SriSft^C t * #«i:tl> 7*o 
7'5A©|1iP^g 0 

[fi*^3] flrfE#^-x3U7^ 3 ^XU-y K<A|g 

y?y x-xamv&UzX oT«6-r*#Rt»»tfc 
<! fc £*H8fc t£ If^JS 2 tcfEii^To 7' y JJgmg. 

s. 

ftJKWiiiV vKJBt fiVvKSC <£ SJ^fflS: r 7" 'J >• g 
y?\3?7M y?7 x-Z ODf t/m L £ J; it tsjrt 

4#a^sftfec t swat -t&if *ji 2 okhkotp 

[11*116] J^yhcrffi&z&tZ'JTtl-fj J±z 
U-y F£^fr£-tt, igy AXU y H^Brl^a 

tzlt&Tmzft 'J T)V9 A A X -y H S-Hfl 
S-ffi £ it 7" o 7* 7 AftJtUSSHtcfc . 

ME^y 7^7 4 h'^ioii ^^r'jot-r 

^7xx7^OX^UfJ0a-C^il^7U-^JSt LT 
f$55rf ^^-v'si^ys y*<\ >7 iMy^Kfif 
0 U 7 x 3 v y FT* 0 , SBMK-x 
a V? is 3 yx V y KtWOIf 'J 7/1^7 4 AT. U y K <0 
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TjSi^ L/c k Z . MEtf^- y'3 U 7 g V7. U y H £ 
Hff t h ^mm-ftz Z k $r fflg 1 1 S r n 7 5 Afflffil 
SI. 

7 h*>4>t#Bg$n^V^7'xx7h$«lttJL > %m 
/xi 7 h ^ ^ 'J ^Srffi^ /y x 7 h t y fl 

ffiScii O^^-^'a u 7 v 3 yx u -y K S-stRWCH 

1 oiO^llw^X- y' 3 u 7 i/ 3 > 7 u ••/ H $rHfr-r ■?> 
[M«q(8] ^< ; ey<7)h-7ffl«<i*itcSi|'ySTf 3 ix^ 
*«>1*frJ: O^SSrH^lM XcoSSRfSSriirlEt-r^ 

mzmmfz^y^x 7 h<o»io stim xt»* 

th&bk Z&ttfcZk £ft®k tit*') com 0 ST 

[ li^il 9 ] buIE^- TV i?hW Xco^-ffi 5r ^ 
-Th^mt, ^7.xA<7)ftfflii^B#tCv7f AtCffl^-ii 
Six, BfilE^7>''x7 KW-t Xvyitltitfa&Ltzmz 
xXTAA»f,flJ0»t$ixSrn7"7A^:vjL-/KcJ;«, 

*> cot'?> s ibjrjb 8 (eg Ett«^ * y cogij o a x mm. 
im& i o ; miz®fe-rj xz&fcfh^mt. >- 

75 A t a -;Uw J: & t, tf>T-#> & ItJRJS 8 tlE«85<0> 

[inn] WEt-7ii«rt*waft<o-t>fx 
tisa<o> * y cosy y st«». 

[ II^H 12] WE t - rfRttMMW^BHi . mlE^» 

<n*H xcommk xmmk th rr y 7-- y 

ie t - s- m\t hicoThi mm 1 1 tieasw 
^ty<o»joiTS!f. 

cw^is 1 3 ] yot-rfRWrttjryi;i 7 h 

*7N<o»jya-c^xt^fi>^s>. rry7- 
X3 V7'D77A-f y?y x-znnv&uzxnxim 
X£ISsfc?&^®k$:mt:Zk$:mikt 
4^* 'J "3 ST»I1. 

[11*1114] X^yc0t-7'ffllSrt^7i/-x7 h 
HS-t'f XOfflftft S: lulE t - r^isSi*) (cJt't & * 7 i>' 



X<9#7B£77'J *r-> 3 yrn/5A^ y77 x-7. 

tzz&t imitzz b mmt -th* * y o#i o st 

[19**15] f-yTU— ITW777.>1£77 
X(Ci 9£j££ftl>;t TV*? yc7)t-7fS$ 

HIE? yXi)^*7'Jx9 Yltetttti&mstt'Mit 

mm -rv x9\~ comzmm, l , a»f&«T~ * * 7 

x 7 h Jx4*7*i'' 1 7 h LT 

*Ett * aoeit - if *>3f 7 v x 7 h *> <b t 

#S$ii ; 5rV^>f7'^x 7 hco^t 'J^Srflfi^y^'x 

t7'J-flKi<0*l<0T-^i:, *7Vx7h<0#!HIW 
$(7>£5g $ 7" y x 7 V £ 2 Wf - 9 

tami, mioT-9$:mmixpmzi\x^&* 

[ itiRJH 1 7 3 mi^mvis x 7 h fcsa^sii . «r 
turw j. 9 hcr>mmm^ft<r>®m.%-t)m%i'm 1 

Of^oDflSSRKJ: 9^T$lB£fi*:5J-7Vx7 FT' 
Or-^t LTlfi*f6t<0T*6ill*Jai 6Kie«0 
[f9*ifl 8] tBL&AU-v K*»6*). 
r'jT-.-i^a y7v97&4 >9V x-ZCOWX/ltiUZ 
lCOtt.mz&%.-t&Z.T yTt . 

iwie»&x * 'J mmzm & ?-9<nm $ -> £ 

t * . 1WE7 y ^ &** n eWmiziZfc-f bxr 
f - 7*)S?= jA^WS&tt^T 77' y 7-- 

>>3 v?u?yj±4 y9y x-xmx/muzmL 
t. iirie7 7^co«^JCt^ffl&B?ie^u-y Kicaw 
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[19**119] ^^'JcOt-rffiJ^rtfiO, i'OtfT'i'' 
x7 h^f>t,#ra§ix^(,^7vx7 h$:^tUL. ifS 

WnZX-Bffiky'J-WAt: IXMWrt-htf'^-iSil' 
9i/aVXl>y F£-f y9V*yf)MzHriX J rv7' 

XV-/ W&frmzfctX&XV •■/ K**4MNfcH 
fftS^OX7'VA- , Jy^Srffo^r i'7*i:. huK 
;JK-v:3U7>'3 y^.L"y h'i7)f5tS5:K-y3l/ 

9y£.fflffl1>m. 

[«*JS2 0] 4 s<y h<7)ife!klzlfctX V T)V9 4 2± 
XV-tY-ZmiZit, \P)7)V9A AXU-y h'(7)4«8frB# 
£tz\mjmzlP)T>l-9Al>Xl<"j YZ'gtfZMhX 

y-vTZffiz. tzru y 7 Afma&fcin >T . 

a i/nV7i/3 yXV y FTftO. 1 
3l/?y 3 yXl/7 KJ3lfl-0># 'J T/P^ >f V -•/ Kco 
«k 0 t-7-ffi«i!%0Hi)fe7 'J -fflWH!r^(li 
T«^LJt t * . v a yxu-y K£ 

x7h*>£i>#il$ft&^:*7Vx?h$:8ltt5U Silt 
^/yi? h<?)^ ; e'J^S'ft!2<0^7'>-'x7 h<0>^& y 

IE7 'j-ffl«^fc(iiriW7*>'*x 7 bcommmcomz 

yxv-v vzMiRmz&nt&zt $r#esi -ri.ro/ 
7A®ijip^ffi. 

h*7 r, Jx9 V<r)*r4X<?>9rtbZmiL. f<0^ffi4"C< 
«t 0 * « =flrB^-V>f XoSI&fg Sr fife h -7®.mzm 

mtz^7'jx9 vm\ ] o%xy4 xtt&ziim 

[|»*JB2 3] f-yru-bt lXcr>7yXtm?y 
xi,z&y)£.®.%tih*7'~y i? hZt^'JOt-TM® 

Me7 yxfrh*7° : y in a^Sft^B^Kctss-f 

4 r-^ * tm l . Mi* 7*x x 7 h 4 IB t . 

9*fcWt. S^7 77,*^5j-7 , vx7 bZ£.f$.thV% 

[19*112 4] ^tyot-rfliwrt^ mm?-; 



x? hfrbtimztL%^*y'i< ; ±7hnx±ijmm 
mm x V3. 9 v * y n o s t ^shus t l tw 

7 U - flBt<oa 1 cor- ? £Ett L . *!SWfltoS35B* 

x 7 F £jjrf£5 2 0)t-7 & Kit L ■ . 35 1 <Ot- 7 
*LTt?«lS*lT^**7 Vx7 hSrftajL, »2<0t 
-7 £ m^-tbt t k t tKf - .7 3H cot- 7 £ 

t * * * y *>« o i ?m 
(dtr &f-?«fi a»**sttai <oBs«rt fiaR-r ft r 

* y r- 7 <o* « t 

Xx x 7 F * y ffl&Zf&cr)* 7 V i?WtiJ 

7 x a 77 u -y H £4 y 7 y 7 y?Mz'nom®Tny 

t^LTXT-XA-y yX£ff3Ji!UIXoX5Afc . 
iftfS# / <-i''3U7x3y7.x-y FOfgftS&tfX-x 
31/?y 3 yXl/7 F'fctfhOT. U y Fc7)(f JtJg J; n fa > 

7U ■/ F'&SgffU Syr^^M ATxL"/ F"0>4#l$2 
fcttlTTOfcfl 'J 7 /L-7 4 A7 U -y F* $■ surf ft r uy 

? mm&mzm v i&fu r n x 5 M&mfaxh -> ' 

X, 

m&P)Tli>94 AXU-y F'«9lo£. ^^ycot-7* 
fc'tf9#Xxx7 h*'<c.t#BS$^(,ijf TV 
x7 h*tMBU ^Jf/yi? HfWt'JfWttttflO 

*7Vx7 h<o^tywoaT^tiE*7 'j-mmt ix 
f»St-rft^-x'3U7x3 y$M y7 vxyf/Hz'n 
9^-y3l/?y 3 yxi/»/ F'i: U SiS/K-x*:! 

fret o t-7-^p i =icoBuifi7 y-fH«?w?r5£*>fii-c 

JS^Lfci S . H5IS/y^-->"3U7x3 yxu- y F£H 
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fftft«XoX7A£fa^U^t£*#®t£TftXo 
X7Affi»&tt. 

[|f3<JB28] **yot-X««rtW, i:^7x 

WOiTTWKr^y-flWfcLTiHttt*. «l<0H& 
ft Itftii o co^x- y 3 U 7 x 3 7 7 u ■•/ H Srafl?«t 

n^tft«aarD77 At . M27 y-^i^jifrie 

co#-li«D 3 i on^mtnifK- y'3 u 7 y 3 y 7 -y 
F Sr Hfft ft 117" n / 5 A t Sr IX®. ft To/? 

AiefM<*. 

[W«JB29] 7-n7*5Ac7)||ffWf04y«t-7* 
«^(C3f7xx7F^±fi)t^ft3yt° i -7Hfflv^ 

> * y <0 1 -7^l*|{cSi) 0 iiix* ^-7'y'x 7 F CO 
x7 FtfJffJOST^Xt-tSftarn^ASriaaL 

•c«ftrDy'7AieiMf*„ 

[ wi3 o ] wet-rw*rtti ; WBftw-f x 

L . * 7'x x 7 F £j«B*(c SI^?T T'y'inW 
^ Xi. <)*S <a.o*t,/hS^>( X<OfR«Sr»J0 S"C 
§ JSar n 7' 5 A Sr C« LX&Lh W*iM 2 9 (c| SSJCO r 
n7"7Aie«ft:„ 

[W*a3 1] 7^yc0t-r«W{CJfXy ; 'x7 F 

ftro77AKJMttT*oT, 

rruy-y 3 yro75A-f y77x-7con?^'ttJL 

tcj: ->Tfflenfc*4 xs-is^-f mmruyyAt , 

WKite-t XcosaSfS S- file t - t*W ft * 
7Vx7 FCOflJO^T^-fXt^-rft«roX7A 
2- Eft L T « ft X a X 7 Afe^i^^. 

[fi3jt<iB3 2j 7t ucot-rmmmz^r^x^ f 
ftrD/7Aie^M^T'j>oT. 

iffilSt -r^l*l^»l 0 3T ^ft?f7>*x 7 F 
XC0^$-TT'J7--V3 yro77A^ 777x-7 

7J*4>?yx-x<7)WJ ! iiiUzimix, msaisn 
7'DX7Ai:. MEl^-fXog^SrBtiiet-rffi 

JSrtc^-r ft^-ry'x 7 fcosijo *m xizm'Sttz 

[fH*3S3 3 3 rn7"5A<0||ffKf(CryXU-Fi: 

1 1 C07 77(ci 0 7 1 y c?) t -rmmz* r-Jx 7 f 

2r^fKTft3yf J .-7tffl^^nftrD7 7^K»i« 

fox°b->x. 

ftr-.7SrfeiSL. SifS^/yi 7 h«MNff &K(c, 



sit* y~Jx9 v <mtiz®.#> l , wm^<nT-si9 

■f S^y^x^ h<9£ftiI$£?Htl>^l7W7A$: 
IBII l T ft* 7 a y 7 AiESSEtt. 

x ? h *^ #k $ *i i, >r 7- v x ? h * m Hi l -c s tmm 
mmmtmi. ^mmmzmiztnsx ? v 

Zffiit b o v f x - ? cffl v »5>ii4 rn ^ 5 AK$M 

7 y -«itcom 1 <t)t- ? £ u m^m\m^m 

^LT#K$ftTv^*7Vx 7 h S2«f 

assLT. 0s$fLTos^/vx7 1**4*111-4- sna 
ro / 7 a j left l t ft * r d 7 7 Aigftgfr . 

[000 1] 

[0002] 

9T*&. 

[0003] JIS: JI SX*JfllS*S?ftS54lR ( B 

#1 : mmmmm u-A*tf]> 

#2 : flfflftafflg*** (3T-Attfl]) 

#3 : jfeSSV 7 h^xrfflll** (tf-A&f!)) 

#A : SUPER ASCII Glossary Help on Internet 

(1) ro-t* (process) : &-1W 

m (#2) 

(2) X U- 7 Y (thread) : ro-fe^i tz\t9 X? t Wil 

mitz^z .rot 7 -tox 7 x x -/lytfft fc & 
ff#{Stefc«*]W7n-oc: t . (#3 ) 

(3) 3 yf-^h (context) : (*7->*x7 bftfai/X 

Iftwnxf k 7'n^ 7 AcoA-5^>y 7 K^7 

tUti^ 7 o Hz 7s h -f & SISwISco 

W8tCt-7lBi:iW<X4. fi7jPASCAL^AL 
G O L 6 0 Tfi^firat^li* 7 ••/ 7 C t f>ft F O Ft T R 
ANTIiHffllWCfc&ft.*. (#1) 
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(4) ?^^(task) : ^arn^Sy/X^Sro-fc 
*^coioia±<o?ij (JIS) 

(5) tf^-y' (garbage) : fdfrki^SaSftTV^O 

«>V?\>?9X"m&h. (#1) 

(6) *X-j/3L/;y 3 > (Garbage Collection) : (jf- 
T-i/x^h^rajv^rA^RI^LT) **'J«M>«tn& 

H&Tti-KiS? V9 9im<t. intuit £ o T L 4 
o £*>AiiJ:W£< RJC L &< =5: 9 . H*ffl<3«aSf#sB 
R$rffl»C:ttfl6;l$rv>. (#1) 

(7) A V ? T V ? ( i nterpreter) : (S^Uff * ff 5 SIR 
7n/7A (JIS) 

(8) <)T>1>?4 A (real time) : lt3t»?r»Wfl6«03!Pi 

ti&mgmmzft^x . ttiw)i<off 3 t-^wjpikw 

•f^ffllS. HB#S 0 (JIS) 

(9) 7f7vx^h (object) : T^i^'iT (gfSLfc^ 
«S) tf-^0#lxSr^$-itSxyT^T-f (H 
ft) t'*9, ^atJ: 9tt«iWf**i, ««W4aBW«» 
*A>*1&. (#1) 

(10) 777(class) :H-05*tt*»fcr-^fll3tt 
tto^'i^h^. (#3) 

(11) h-7^(heap area) : 7n/7 AHWC'^ 
■tlGtTttfflSfi*J:3«rfBlliWI. (#2) 

(12) X?y'i-/^4 (scheduling) : f'UA'"/f$ 
ItS^^arXtt^^^eaiRtSCi:. (JIS) 

(13) ^^yh(event) : A- H7X7/V 7 h7XT 
A\ i#i#«0OT»)3WfcSflW>A- H7XT/V 7 h 

^xrta»r*ifc. -mzzcomcomtaxu. 4< 

v YoMm*?^- H7X7/V 7 1> 7xT(0^Sr^-f 
&to<?X~jriX 'j-t-iSb IX i tub, tt&zmit 

t&. tixj^yb^mgmzmx'ii. ^ 7-t:- 

y'c7)y ^ x - ^ & if A» ^jiW^a Srff 3 . ( # A ) 

(14) -f^yh7 77"(event flag) : 9 X?tfl~2itz 

(#3) 

(15) t? 7 ^ (semaphore) : WtWu^X*?? X9 

^muzim-thi/XT^x-, ^-ro-fcxd, 

WHJW*?> 7-b-^MW. gi|ji«va$rR7fc^c7)ttffl 
*. (#3) 

(16) (RfflVv— y (Kffit&fili) (virtual mathine) : 
IS^^<?57 = 7-y N^-A (OS^a-FW) (C 
ffl^t^C. ^<7)7-7 7 r-*-ACtSff L&VV77" 

y^-i/ 3 yrD^7ASrHffti>isii. n t(SiS-7v 
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mtrru t-v 3 yray'y^mixh &. 

[0004] (17) Java VMUava Virtual Machine) : 

WZTvT'yMt. v-xa-V&?y;V nix . 

^H*rtl><W J a v a(5ffi-?y yc7)&@T';?> 0 . PIC 

[0005] (18) 7 'J -^J*(free area) : t-Tft 
[00 06] (19) J-liVXV-i Y (normal thread) 

F. 

[0007] (20) -7-9 T- 7'VKmark table) : >f 7' 
K^PTf I^Vx 7 hfc 1 *]1 MtSi. iSS* 

^IVx? McWtJiwiC?-? £Wt6. £X 
<r>W*M&$: i M'<-fz I £ 7 com^ 7"y x 7 F (i^F 
gt'J) « nX'W. VffiKZbtfX'Zh. 
[00 08] (21) *7*>-'x7 F<O#lfo0ife time of t 
he object) : jJ-T^x 7 h^fiic^ix. 

[0009] (22) ?4 I-All7(write barrier) : * 
7'vx 7 b'\<DPWm%CO%:m£j- x -y 7 L- . §X 

[0010] (23) 7,4 -T(sweeping) : t-7"M± 

co*g&* 7Vx 7 f m o i$< joa. 

[0011] (24) jT/vx? h£l£(create the objec 
t) :%\l^*7 : Jx7\-$:m.thZt. UttfWc 

it. t-rm<r>-m^7-^£7bizmn^x. m 

[0012] (25) ^/-/'i? F?Pl'£(delete the objec 

t) -.^mtc^yy ^9 Y^wm<zt, ^w-mz 
\L-rm.{zm%ixhtm.mmwcthzt, 

[0013] (26) #B3 (reference) itt^/y'i? 

f a^m^^^v-Jx 7 f b 7 -tx-ri.^^ 
^■yv'x7hB&^-ri,ffl$g. mftwcii. 5f7>'x 

7 FBSrf^*^ y^^/cti-f yf7?X. 
[ 0 0 1 4 ] (27) #^^(chenge the reference / 



reconnect the reference) : ^^^SO^f 7>'x 7 

1- B^JJl|<7)7T7>"x ? 1- C - 1 . 

[0 0 1 5 ] ST. tt*tf0i/y7';U7'D-fey^C0aXtr 

i-^yXfACii^t. yf^lx— f< y/y^fii 

tS^tC ft#J:0^7*^^>'F777'' : $:fc"a: 
[0 0 16 ] l^^W^A^ficO^'JS? 

-mizmmzm^xh. ^bvpmmm'm^m^ 
£<o'nbtix^i. ccoct ?%mm?.mmiz£i\tf, 
ruyyAizx nm^mz^^'jmm^m^ffb^f 

tili. Tvy'y^mfr&mzh^xmZtiKcKts:^ 

->1 ^ttttlL. ^ix^^m^T (3U7FLT) Steffi 
ffl^T^7'J-^t^, ^X->-'3^7x3ytllf 
If til. *!Wi *: d cfc o LT v^i . 

[oo i 7 ] c:iti¥*(7)*x-x3P7vH yco^a 
*WI^7n— f-v-hiLTI25 4(c^-ro if<-=Jn 
i/?y 3 yc7)T;t-3 'JXA(c(i7-7&7.-f-ra- « 
2?i£. #S*^y r-ffi^t'^S/l-ffi^x^ixTw^ 
CiT'(±-7-7&7s>f-7^tcc>i,'>TC?i|^t'5.. H 
5 4 tClrf i 0 iZ . £ PnV7-y 3 y<r>^X' 

tf<-=ji\, y--/3yAU<v YW\-<r>m<r>xi< •/ f^H 
ff^ti^x o izm o ^^m± i s y y i^ v h 

H C-f (s201 ) . gg^T .* * 'J ±W^X- 5/ a V 7 

^. ) lc#J0at<c)nt^|,^7^x7S(c-?-ixf'n» 
M5-fl»-7-7^IE«fflS< (121T rv-7r-7-;Uj 
9. ) ^7'JT^I»(s202) o «V^Th-na«rttWO 
St <bixt v^pf 7Vx 7 h <0#!Hnfl5t^-r ffl$S$:S 
\ l zntifr<n*y r y'x7fyh%m.%tiX^h*7' : Jx7Y 

•7-?SrWt4JMIS:tf^(s203). CWJaafciO. ffl 
iX<05r7'^x7 r-*><bt#H3$ilt^ J 5:v^7*y r x7 h 

t,im^mhix^<^^rz^ryx7 hx$>n. xtaz 

tt%?&-?--77--y'Mzlf?-7ij i mhti%^Zk 
iztch. tt.^XZco-7-7 IX^Z^xyiyx? hSr^i 

t^Jt/yx? r-^tii^rffi***, ■r**)^?';-* 

«fc LTtttti-r4(s204). mtfC<07 U-fB«S 'J X 

SrWI^L. v^f-XU-y r-'O^-KKM-f (s2D5). 
[00 18] f*«C:^J:oW-y3y7yay 

^=E'J<07 V-®®m%.&£xntklt:&f&X'3 
mmzSMZh&JzolzlX^K. 
[00 1 9] itc. ti^-'Jnv 9 is a ytft-ytzt 
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S. ffiltt>**§ WiV*MX) OjWx? FtfflE 

WulX^t:., 
[0020] 

t& £ -t V 7 1 *? 4 < > b 7 y 7 tc b' <r> 3 > • t* * - ? « jg 
. <4, -e (?) S? iK#fl!i<OX U -v F& i'T'ffiJtS ftTV«%& 

Ffi. fO«Sgrt<)j?;8IC$ix42T*, JWC#"f 
[002 1 ] Mi.tfUfi^C?)^- v'a |/^y 3 y 

(WT r GC j tv^. ) co#8-£J:*itf: ^tySH 

aotttK^tCBt^*^ 0 . PUtf 6 4 - 1 2 8 M B 

$> h l/c Bjj^f^gffltff *>n & *)? . y 

*4 AttwS*$*iS WfACIifflv^ c £#t 
[0022] yr/kM Att^DB^hi^f-A-e 

strati . mmmt ixmim+u a e cwt?**.: 
asm g c fcSA-r 4 £ t ic* * . wo y r ;u ? 

[00 23] J^OfflB(4GC<0*atcffifc-4\ ^WPsI 

[00 24] £^&BJ^gft(i^77* J 'H / <>'F77 
/3rfc"0)aytTi-?jga8£D-!/7<9*#-XAi: L-T 
ISJlHi-ffc. ^<0#M^£fiSff4.:fcfc:J: | }\ JJ* 
«9|8]ffl£llfiH-f 4£fcfc*&. 

[0025] GC^Mt LT . 1&*(0®im$4 

R-f S^ri£A { fflffi«i!!SVol.35 No. II PP l008 -ppIOIOK 

HP-re 4: *t* £ «0T\ mWfrflWtfl&O.x U •» F t M'<t 
*&!I?-4£iA { -J£»iT-£4. L*>L. I^SJ-f 
y 7 <j * y?Mz'tt?£ot,zt&1i&X'tt. »f +(cffi 

y F**.** 'J Z&m-t&miZli^frfaWX'. X 

* y *twfl u- •/ f L*»*fTftaT*4 



[00 26] ttz. -7°&X"?H^Z)/ 

v^znm&tzMz^Mim'SFg.zixbmz-?- 9 * 

ttS-th-H'Mt, r 0n-the.-fly GC j t\^oWlX\ G 
CljifflOC P Utc50.fi*rfl l y stsvwc P U-ft^fc 
^^■j£*>fill8KiaVol.35 No. 11 ppl006 -ppl008(CiK 
Silt^4. L*>L. CWMT'li^/yi^h^ 

mzy-9 UTV^ , /yrSrMlll'<)jlk , ?iLT*fL.VV 

^£X%mhbti:\Mk%tf£.ltz*) . ^#Cft«-««B 

[00 27] CCO^WffiOg^iv-^&X 
-TffiT* DW*!>GCXl/7 F t ffiW^. U •/ F t H 
WWCMffffiaBnet GCcOffiScOB#j±CT'*BfLT 
tffiBffllKWIIfcG C *%-JX'% h&okZ LtzA y?v 

tyt/i-ZGCZ^mt-t&ztizhi, 

[00 28] ttc, femcn-?--7&y.J-r-<m<?>GC 

\,zxh7y v v zmm-fhtzwzzivm ^ 3 >-*• 

ffo^. ^^CPLiy^-^St Utv^c. 
[0029] eoaHJfcOfl&WBMia y^°7 v a y ^ 

9t i, K^^nffimmzfaiitb^hztizh 

[00 30] »^/y'i; Ftg|t]^XrA 

mmzm&ixwctziih, Gc^^dt. mm^m? 

Vx? bfrbimatiXWklzy J?xybi)<±txx 

z'jmwmtimzi&TTrz. ttc, Gczn?^ 

T* 4 jW5 ttEff^^ »tMtf 4 A> t . 

IT, -^HffSLTV^^X^-'x^ FSr^tffffi 
l-Stcotl.'SrLt, .-f-eO^Xyx^ F$r#^P3E*^ 
. ^Jb«9> 4 IW^- y31/?y 3 yt^o*a 

[003 1] CcO^WflfeWSWti^Xxx^FrtO 
m$i$:%mixyy7'*yb£fa®i. ^t'jWiffl® 

4. 

[00 32] CCT, jfefirttfBMaESrffofclRCSUlL 
t <T>mUzi^X^lXh<. 



(8) W2 000-9935 1 (P2000-99351A) 



[00 33] (1) Incremental Garbage Collection of 
Concurrent Objects for Real-TimeAppl ication 
^ <7)fftX(iBaker **gv \tl £ V * 3 1978^^0 \j y^j 4 

[00 34] (2) Distributed Garbage Collection for 
the Parallel Inference Machine:PIE64 

*»3SBH<0 J: 3 fc^T<?>fRW«r JWRtc-t* t> cot US* 
W£S& h . . £ tz ■ x Jr A - ij y ^(c o v tei^ ^ 

I 0 0 3 5 ] (3) Garbage Collection in Distributed 
Enviroment- 

Baker £lggl£^, *v hV-90>$WiWil£M 

[ 0 0 3 6 ] (4) RPR? 1 -22003 9^ 
[0 0 3 7] (5) ?*HPH Z 3-2 3 1 3 3 3^ 

So 

[ 0 0 3 8 ] (6) 1frH»«Bim^£lfeVol.80 No.6 PP 58 
6-592 

[00 39] (7) 0*V7h^xTf4^mi 2@D7 
-4 

*Z£m^Xto<Zbtf7jkZtlX^&. t%to%*7is 
• 

[0040] (8) 11TH Real-Time System Symposium "1 
ncremental Garbage Collection ofConcurrent Object 
for Real-Time Applications" 

[ 0 0 4 1 ] (9) M^¥&*3 8m£m*&tSH 

*yv x ? h co^zmm Lxj^owvMZ'ftozttf 

^$tlX\^. 

[0042] (10) Lecture Notes in Computer Science 
259 "Garbage Collection in a Distributed Environme 
nt" 



fflfi8Mrf*$ilX^&. 
[0043] 

iWMtmifctbt:it>0&m mom . is, 2 5(c 

*6 r - * ii^»^JB0Rtt6*«BHt S rr 'J 
y-y 3 yro/7A>f y?7x-;wP¥T/ajL£JSg 

[0044 ] ZhliZ&t). ^yt°^-^:f^Srn>y^(7) 

sra a p i wwtb i * xtrrnxfifrtitzA u k a 
if, ^i^v}«A^oiBo»at*etttLT. 

[0045] Nf$q(2. 19, 26fc«4WWi, 

vMt LXMIfot&GCXUv Yt-iVWtvtMz 
'froXUv AS*)* u 7 K*>«fe* J: 0 iSv^ffi t 

[004 6] ^J^klGCXU-y K^ftjfeJS^^St 

«HST(i. KtJtsrryir-i/gy^iftjt 
Six. Brf^firry ^-x3v*«ssv^t«GC^ 

fcKioT7U Hi«3Wfttt« j&ttSR 
[0047] IH««3fc«6*B^± s 



tajtrs. ztxiz±r). ap i zntsmtrnx'. tztt 

-r**^(cJiflBfe*^K^tt!B<oiifla**< tft . in 

[0048] nr^a 4 1« & awa . tnetf*- 

?ya«l/7 F cofeftf&com -rfffit ffiv i^tc J: ft 
^^rr'j^-xayrni/^A-f y77x-7?)o? 

tec p uifi^filffl^ftrry t-y 3 At 
[0049] ii^ia 5 . wily y -m.cn 

«l*I<0 i # , miif^~ V?V7issVXV 7 FOfgft 

^-^'3 1^7 x a vn&ftmnm^tfBntiimzmw? 

T 1 7 y Hitt^ £ 0 4: < 4 ft t ^ -> fcttRS a«t 4 

WJ^-y 3 >-70/7Atti. *X-y'31/;y 

3 y £ ftffiKtclP i ft i i * ft . 

[00 50]«*«6, 20. 2 7C«6JKWi. -f* 

RU T)V9-iJ*X V 7 F<7)+»rl$i£JiiS*7l$fc# 'J T 
y^-f A^U-y K^mtS-arftidfcL, G C 7. U- 7 F 
y 7/u7 -f a xv 7 Hconff J: 0 7 y —$M 

Olo-CfcftGC&affS-ttft. 

[0051] -^tgr^^-fAttco^^ixft^T 

At' ti 'J 7 IV? 4 AtttfO^g^rT. u ••/ F i * 0 T'&n* 
V 7 F LT Wf . -mz U T/U 7 A Al4a<®#3 

-^g^iJLTiSftf ftct^'T-i'ft. yrn- 

74Al40g-R£it&^7W7Ali, £flRSflft*7* 

isxt> b<r)m<v : fmi)<®mx'h&. fzx\ ynun 

Att^l* Sit ft rn 7" 5 A ft i l^ffiS tlh * 

7Vx7h<0ft£Sefgl. 'J 7/1*4 Att«og*3ft$: 
F#jf7>-'x7 F££fifcLT. ^tU^ >)- 

izzx-m-itzmtz. zcom&xAiriSj.-') y/tn 

<,•». GCXI/7 FSrHfrS-t+ft. COCh(CJ:oT. 7 

y-««j*mtc«ffi$ix. y 7*^74 Attsog^Six 
ft. 

[00 5 2] M;RJf7, 21, 2 8Cfl&W9Ili. 
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yob— r^ts^o , fojr 7>* * 7 h a>s> t n 

■W«rflW>*7*yx? hW^^ y«9 3T*n£$r7'J- 
fBWiLTKMWftiifcC, 15127 y-ffi«*fc(ifr 
12*7Vx7 FOttffllWfiWJIC*^^, *JI<0*& 
ft £961 0 x 3 U 7 i/ a vx U 7 F SrSSWK: 

[00 53] —f&lZ. GCSrffo*^. f»7/^U' 

Mzmtx, cpucg^sixft^v-, x^y^figffl 

fi. GCCB1"ft«IB4rif* t *<X'Fna4rft. 
*^>. 7y-ffl«<7)*C0tt. a««rGC«*J»i3Mf 

"ft. iMitz^o^z, 7 o-miMtmmm<Dmz 
mtxGc r&m 1 ® r )^tiztirzX'>x, mzm 
mGoMmt^t, , . ■ ■, 

[0054] mWW8 , 2 2 , 2 9. (£flk«X^tt; > e 

• • 0<vt-7m®mzm r )%xL>ix&*7'iSx7hcr>ir4 

nmimmit-7ffimzm-&m&*7>>x 7 h 
cowyiT^xt-rft, 

[00 5 5] -^C. H7 i Jx9Y%9i<r> i yX^MZ J a 
^■Ctt. 7a7y^<nmfmz±^ilb^7 ; J x? h 
<nfc & S ( ^ =e 'J ±<w X ) <o JS^Ot^tiiBi^ 
ffiSr^i". fi^^7V'x7h&±^ft[g, > 

*y±co7 y-^^^josT-Hr^pR^^tttti-rft 

y. ±t^Ax^mtz^7Vx9Y<m r )^x^A 
xtixt5<zti,zzr>z. zmw^xtttittrv 

hT*wjrw«BT# ft . -tieffj o it-y^ xim 

1R0>$HM*&J: 0*&*if^XT*ftfcrt, ^<<7)7f7' 
i^'x 7 F^5t(Cffiffl$^TV^^ t 'JHWftWWB-C* 
ftdtt^rft. ^/c. COCttJ;0, 3VA7y 3 y 
S-ff/b^r < T t > t 'J <0«fflSMt*<|ftl±f IZtlz* 
ft. ifc. nyA7-/ 3 

fc* 1 ). 'bJfflRcocputJESttoSv^vATA^flija 
tftCi*<T^ft. 

[0056] ll3t<I|9(C^ft|&BJ»±. frisky xi 7 h 

imcv.*-f A£4fl<&ji£ii. f) let 7 xx 7 FCO-y-W X 

?AtyjL-;kCJ:St<?)fct4. i>t. ffl«Jai0t 
fififtlWBJi. Md^7>'x7 h<7)Si]ir3T + M XSr*^ 

4ft. flirfe*7Vx7 Fwwosr-t-f x**ito£$nfc 

»tCi'7.TAA^^0Sl^tlft7D77A^> ; x-yHC 

.tfttWt-fS. 

[00 57] CftC«fcy. -^7xx7 F<W>fX<0 
^TWWEPSitfcafi. 4fe. ;t-7xx7 F^flOiT 

^■'f x#ftgsnfcf«±. ^ * 'j aw*: c p ua7-<o 
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[00 58] ffjRJg 11,3 OtZffttftfltt. X * >)<V 

n 7 7 mwmmzb v \x . fuiet - rwwrt t ? 
SW-f I . 5f/y'i 7 b±f$.mz-m* 7V 

x7Y <r)*M X±r)±£< fiO*fc/hS fr-«M XcofftS 
«:«") ST*. 

[00 59] ifcfcJI 1 2 t«*iWHU:. tfJEMSW-f-f 

X(?)-»iJgtt %-*rj xm\& t tt y *r—. v 3 y r 

o^A'f y?7 x-WWtj&UzXnX, HHKt — 
[0060] ff^Jf 13.31 (CffiS^ii, /tyw 

't-7fflmi,Zftt&*7i''T7}><Offlt)%XW X(C 
[00.6 1] i/t. W5RJI14. 3.2(ciK«ffAtt,.j(' 

* >)cD\z-7ffl&mz*7>'x7 h ztktft-f&^mm 

x.1c7v?yJ*m9®®Uz&VT . IffitlM X«0»Rfg 

^xtzm&i-ih^kL. mriet-rfiwrtfcijosT 

feiX**Xi;x7 hW^fXwMJrr^-i/a y 
7°n75-M y^7i-xc7)pfyc'aiL(cJ;oTlx^L . 

iMXtLTRW. 

[00 6 2] -iJtfc.k'K SiJcO^a, yXrl, *J«fcCX 
T/t- >J XA,? . X * U cr> t - 7Wm C W 9 S T 

Xi^'x 7 NtfOfJO STtM Xtf>«C&*Il5ttM X£l 

* C t tfX'% , C P U/n'7-£: > * 'J 
i6j±$tfi>::fc#-C'£!>. 

[0063] IttPH 1 5. 2 3. 3 3fc«*#y»i. r 
h 1 1X0)7 yXt f£7 yMZl 9£ja!c$it* 
*X if j. 7 h *X * U CO b - rSttrttfl 0 ST * 

5*fcWt, Wk7yXfrt>*7 : Jx7bZ*E&th®i 
\z. WEJMrwf-^ca-^^T. WEt-rjWBCSt 

[0064] -mztris'x. 9 YWt\<F>^Xy-UZti\\ 
Tfi. 7 77£ry7V-h> lT^X^x7 b#£fiSc 

(in&R-Ofci&S-fto. -£CT\ git* 7 fetfTV 

in s titzmmiz® a * -f - * mm u * 

^/yi 7 hjWHIHaftfcUKC. Si*S*Xy'x 7 h<?3 
SNttftHJLT. Zh£*(0*7i;x7 Nt£jj£l£7 
7Xcr>miT-7k.lXimi. %n?7Xfrh*7i; 



fc t - 7%MZ* 7 : Jx.7h££.&t&ZbtiZ£'>X, 
^m^<r>^7 : J x.7 V t ! m^<r)^7 : J x7 htmtco 
tzffi.mz$Ltf$,Zixb. ZMzJ:?). ftJWWMBT<07 7 
XX y h *t*«K GET L . ^t'J OttR»WiiM*LL+ 
*. *£. gc^t^i;, iM«^/y'inA>' 

«$n*^«$rM.h&6<)(C«f SCfclCkoT. GC 
fciffl* S ft * C P U a-7- £ fitt? * C t A'T* * i o 

[0065] 18*181 6, 24. 34lZ{Umi£, * 
t'J«t-7Wl*l«. ffe«0jfXi/x7h*^#S$fl 

w/yx 7 h mm ix m$m<oG mtmim 
^^■ywoaT''Brit*««fc Lturarf** 1 . ^rx^ 
7iSx.7b<^mm£?fit. *7 : Jx7bmzmfh 

tc, 5tXxx7 h<0#BgW^^S$ft/cgS*<0JfX^ 
x7 h$r^-rm20T-7SrieiSL, » l<0T-^*a5 
WLTiWaSnTV^^X^'i^ h^^tiiL, ^2cOr 
-7 Zmn-ft-rk 1 1 tfSr-^ SrSlcm 1 ct)t-7 *• 
8SRLT. #.^$n-C^*^X^x7h£^fcb-r*. 
[00 66] ;c7)«tat:fll)«-r4ii:tJ:*). X-^-T 
^•7- 7 r - 7;ko 7 y T $r o t # fficOT. U ■•/ H 
«rjW>4<Tt». 7^-r+^^(i-7-7r-X/K7)7 
'JT+tflfemu-y KtCi OfrTt^Xv-'x 7 
Siut 0 - 7f Xvx 7 MH<0«HBK«*qae8tLT 6 . 
V-7f—7Vl.$:StCX^-7 , £fi ; a^C. iJg<Off/c 
{c«$ix^5fX^x7 htrflSLTL* 

fWW, ^7 l J>y7/KCGC$rfi : oCt^T' 
^Jt. SiC+Br^T'^ScOT. , J7/P7'f 
[SLh-f*. fflf(C^' y7X7'7yHT*GC^U-/ K 

t»fcK<«»T'*6. U't. -yy-^ti^v- 

T#. GC*WSItJlffT**i. 
[0067] II^IS 1 7 Cffii«B^i % |ifiS#B33f X->' 

x7 h^m*a<i. mie^xxx 7 ho^ra^o^s 
n#co#ss5fc*'"Huism 1 cDT-tcommzx f)W)xmm 

^tltzi[7 : Jx9 hT*>*t#(C<OA, #l$$fc<0M£tf 
Xy'x7h$rluiesS20T-7i LTEItt*. 
[0068] -intCJ: 0 . ?f /y'i 7 h«*jHBBfifi<0S 
SB#tf0#ra$fe*Wc v-7 v»*^t . % 2<r>r 
-^Sr«aTEttt*^ ^lcOf-7^ 

as*** «fc y 7 icg^-s i^nbi* tmmmtx- » * . 

[0069] 

[ mcommcnmm ] c *5«gi«o3i*fc»»T** m 7 
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? m\mmm.a ± * vm o ^xgrnnms.*® 1 - 

[00 70] CWl^WBEWWHlttia^-K^ 
P U 1 t*7*Jx. 7 NSSrSfeK-f* t-7H«fi J: if-? 

BMjfcfH I/0 3fcA><oflMitS. JWW'fe* 
R^To/5A«:^t'JKn-|«t&*-&H, CD-R 

cd- ROM*«*iwM8t:ffi«rn^5 ^mmmzfc 

[ 0 0 7 1 ] H2I1V 7 ^xTOffi^ijrf 7n -y 7 

Rt£*IUSVl>. vm (oas-?>-y) sMH47W5 
a t # -'^t yf7i -x£fr 3 v 7 1- ^xrt 

' MlMT^f ^Witf J : a v a&lgy^yfc.LT-fe • 
ffl.c? -it h ■ ( J a v a (iSp Mi crosystenett^iSMi' ) •«! 
' c6*S£\- >- V MUfttf J a v a G S fcflffifc-f 

tnmmzmtxnis&ztihruyj^iti.-ivm 

[ 0 0 7 2 ] H3l±« 'JWt-r««t:4«S<x*^ 
TVx 7 NO#!SIW$:fcJ:t/7.7 y 7 fc«9fRHS£jjr*-@ 

^-ntmzmx^ ; jx9 ht&au: 

fiR<4R@{C^t i 3 ten-- h 7- h'rtXa&tf&y 'J -is 

T'St J. 0 7 -y 7 l^D-^/l^ftf).^ 7 'J -±CD 

[ 0 0 7 3 ] 04 (40 2 (C* Lfc 77 1- ^XTOflfjSS- 

7'D7*7At>-'i-/UT"^0 . GCXUvKl lf4<Iil 
t>CO*iSz.-)l>£WV : li!,-tZtlZ±r>X . GC Sr Stiff S 
4£, -f >97>J?1 2(4. Z<omX\ r XW 
K4j A»4>*7Vx? F£j&ffifl#£o£i£. GC* 
•7x-/H 0<7) r^^'i? 2-of^'i±)L, 4£ 

jf7'>''x7h^#HS^c7)^l!fi!c^ { 3io/it#. G 

ctxa-zn o«o. r v-7ft4j s-wtb-f. 

[ 0 0 7 4 ] . 0 4 (C^ L-fcWCtt . #7s U y K # 



-K) TSI£ir0^fr\ +|S]3-K£VM(;:2ttl>* 

(6&R(4*J ava<9%&. J I T(Just-ln-Time 3 yji 
0)*J*Wt*. ) < 7'3-FTie 

xEUcxu-y FT'fcl>tf)T\ eMfc^Lfc-f y^7°'J7 

1 2^fl;GCxy J .-iH 0^jStST7-fe-X-fi, 
[0075] m5\tGC&'{foZt<,Z£r>X, t-7lH 

JSrttc* l; & 7 7 T** y h £ j&rft't & 3 y v \*7 y 

*7 : y'x9 ht-^O. ^3>-A7y 3 y«;il: 
ii?, (B) ^tXoizyy^jO-h^m'^ix 

. [0076] JLIBr? >-v <7 a y(i04 L^GC t 

3 4 . ■ ■ ... '.. 

. [00 77 ] miiip rs?**h~A4 v*%&$mhm 

hX-f •yf-M^r*E<0'«ttirai&2:fic^ ; fl>AP I #A^r 
*MfL"C*»4>*Bai.tSWW&. «fflH<0«7a, 
rJfXhT.-^ ^^!6±*JHjiajO»7S:fl3IB-r4AP I 
#BS:^fftS. ( a ) iZTF-tmX'liznmzayT* 

2$-ff3„ tt. ( B ) £tf^~J; 3 tc, JflS 1 (TDj^T 
7. U -y H # 2 COfflS#ff*>*l*ltf , t=5r^*> 3 VT*X 
hZ-i yf-*^tTV^{f, AP 1 #BcO?£fT&. J)l 

B(cne--f SJ; i%®mx\ aV-Wm^fcayT* 
XV XI y M%L<:^, a«AcortS*^g*>-»T 
HJ« A t B t * * A S . 

{43 e- l- w t. iz% . mm b $r ss^tc-t 

4. -O^hti. *m*>4>«!a*«fif*>ti**»o3te!)tiai 

[0078] 07 (iiie^JfS- 7 Q-f-v - h t IX 
mLtzi><r)X'bh. 4f. API ftAfclSfrLTaxoSa 
a 1 Sr^fift h ( s 1 - s 2 ) . Z<W)m 1 75>'^7 Uz 
\k. AP I #BS-^ffLT. -5-<OM0<i2rflX^.-fS (s 
3) . ROtttfny-f •yf-O^Sr^-f^ 
= , fflaiS:«aiLT, IWllJ^fftJ (s4- 
s 5-s l-s2) . WOMtfiPyy-^AhZJ v^CO 

nft&.i&+ite. wwzi&jti. zoxiizmfccr, 

X\ ?yT*XYX4 •yf-*«^17L«4*, ^COP^SaH 
o y 7 LT V vfirt HC t ^^-f SfflfeWJWS-ff 3 i t>W 
[0079] 08(4±1SAP I #AfeJ;LA'AP I #B«0 

*-^>/ucfetti>«ia^«i$:*-r7P-^-v-h-c'i5 
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5. API#A<7)^(yXfA3-/H #$>ix(i\ 3 

6. 4fc. AP I #B#£ff$ii.6k. ±1675/^ 

[00 80] 09li:jy-f*xh;U y ^<7)*!UI#)ilI£ 
7jvf7o— f--v-ht'*^>. syr^T.!^ yf-#.X 

T^nyf *7.h7W y^£Hfrtl>. t^^X^ 

■fit kit, 7.4 yft^XL-y F<onyT*7.h£ 

m^tm ixc p \i<Dvjx9m\,z^.%-th , 

[008 1 1 01 OtiJJEn yA7i/ 3 ycoasa^JBSr 

0:t7Vx7 h^ft^L ( s 1 1 ) . W/y'in 

(sl2) , at--Wzm<?>A)/ -s Vlz£->XZ<r>m® 

AP I #AHtfT-f& (s 1 3) : *Lt." 
!ti t-7ffl«rt<9*7Vx? hSr^»*>6MS<X. 
•S#ffl«^3tr r .t| 1> ;t4cio.TiS> i >T'v>< (si • 
4) ./ioco^y^>.^>tot\TW3&-3Wfeib'fi.- ; 
if; -tfBAP-i # BifflH-i'-i s i 5) . dWji-ttc 

<fc>). 'APT.#A'fe"J6ffLtA»<», AP I #B*r%fft 

£ * TfOffliati: 3 >'T * X h X 4 y Ufcfrgfr 

A ! AP I #BOR'0ttt LTi#£>it&. t>L3>r#^' 
h74 •yf-tf&^L'Ovh.ur. 4-0ne-£fro£*7* 

16-sl3-' • • ) . LLl'ST-^AbU v+tf 

%&.ix\^vtitt, 7 : Jx? \-£.-owxnw,z 

WmZfto ( s 1 6->s 1 7-s 1 8- • • • ) . z<r> 
Xoiz^Xr J±£v y7t&Zt%< . IfrbftXDXU 
•y Kt t t>lc, ^y^yjyj Rn*tff 5 c t rt { *Tfg 

too 82 j ±M<mx'\t-?-7 -rmzkhG 

CfcJ3»tl»3W<^^9 ylCjSffllfctf. l^S(Cj;i 

octiafflt**^. Hi lfcjtfiai 2t^t»aS' 

[0083] 01 ltt±JE1MFftt:J:*GC07D— f- 

(s2 1) . f«/l-h/-H(:ffllt5, Fromi 
«fc*>&*7Vx7- h*To«Ufit«9-*-* (s2 
2). (t-7-ffiJS(iFromfflJStToffl^-«-tt^ 
fl. F r omfglglty^t^Ji-T'vx? l-«AJTo 

mmzm^-t hztizji'iXTo&mz ■> 

*7Vx? hrtfltSrSflWtt-*. ftStiijlScDF r om 
SWiSrTofWtffcU To«««rFrom««iLT, 

3U?x 3 yTi5.?>. ) -?-<Of&. yJ-frilkoT. #21 



23) . *cr)*7iSx7 hZTomHzm^th (s2 
4) . CtfO?^^7U-T*ji!!fLi-r^t<7)^7xx^ h 

[ o o 8 4 ] 0 1 2 (ill l l iztiVim!B!®<?>ft®£ 
^■f70-f-v-hTft*. ifrf, l?f^^/y'i 
7 h> £T o««rt<OHfjgffilfc 3 V-t&tzibcvmm 

6]^i'-?£s*&&g*i&»J:5fc:L. ±RAP I # 
ASrf&fflT*^ ( s 3 1 ) . ^y'x^bJFrom 

•Bft6»feToiwj«caflw* ( s 3 2) . -?-of*, ±ie 

A P I # B &&ft+b ( s 3 3 ) . CCOC t CJ: 0 , A 
P I # A Srftfr L/C API#BSrfM91-*4"C<0 
WPallcny-f 3-7^X4 •yf**MLt* > 5i(i'* i AP I 
#Btf>MiJ«fcLT1#<»;*lS. i, Lnyf h*4 >y 

mzm%ix^mmi,zm/m^-ti ( s 34-s 3 1 
-'•■■). 

[0 0.8 5 ] 01 3HXpmi 4\±nyT*xhAj 

^-f 7a'-f.^h:t'&S,. '•' 
[0086] m-ifi o%^. '5t-f^¥^#^7Vx 

^^r-^^^iiiil^W^otcLT^^, 01 3 
HijVtJo HAP I ttCfc&fiftS (s41). Z\<7)A 
P I ttftjg Lfc* * U fttt&t tit*4« a***«4 L 

A >?7 ±-XX'hh. 8!V^TJ}'7*vx7 h5rF r om 
HW'tToiUCtfti ( s 4 2 ) . f <0«. JbE 
A P I # D Sr^ff-TI. ( s 4 3 ) . :«A P 1 14JJ2A 

p i #c*»DRffljsftT3&>fe, ;«ap i #D*wm 
$ 4 T-oraicmx * 'j wMzwh-hw^-fcnm 

^-va yrD/^A-f v9? x.-xx'bh. Ltzif-> 

X. «FfL«tdff&3r7'xx^h^»*'J«a«S-ftS 
LTAP 1 #C5-^'nL, AP 1 #Dt^0il^mn 
tf, *«*7'j;x^b*«IMa«iifcjWI*»*«W*. ^7" 

(s44-s4 1-- ■ ■ ) . 

[0087 ] 01 4(i±KAP I #CfeJ:t/A P I #D 

wti-*Mztift&&m^m£7ikt7v-+ j r-bx-b 
6. api #c<D?ffi iwfA3-/n tfhti\£, m 

mzy-t^TZ? <)TL. AP I #Cc7)/N'7.y<-^ 
T1M^ $ iifcfHl*** 7 4 h $ iiJt t * W*«f&£-f 6 
J;olCMMU (Memory Management Unit) £i&5g-f|>. 
4fe. AP I #D«T$aii . ±ieA-5X-^Tll 



(I 3) §2 000-9935 1 (P20O0-9935 1A) 



v-?mmz-t -y vztihyyvcnw&zmfct lx 

XV v h'tjg-f. 

(0 088] Hi 5 tt±IS Whffc&ftco M M U <r>$mft 

[ 0 0 8 9 ] . ij&9WTtt«^i£fc: ft G C C0i* 
^covvf^Lfc* 5 , ?-7&x4-Tmzt3tt&ay 

[0090] i%,2<r>mmm 11 6axum\ m 

-f V9 U^y^H;^-y'ai/;y 3 '/X'&ZGCX 
W^-flT'&ft. 

C009 1 ] 11 6<9 (A) fcijrf 2-3fc, GCai/7 
[0092] |BI0(O (B) (iGC^U-y KliW^SK 

^ffijts^oxu Y^nrnzfj-otzWrkcomiz-o^x^ 

I/O**. t^*>GCXU ; y K<0flBtjK#«£v^4: £ . 
•en J: 0 ftftltoXV u •■/. Weady fc«r#t -. 

k G'C X U y' F yWrdiim < £ tl\f , > ^ G C X U- : '" • 

w«ia*s*Bf-f s t ; iiie^G c x u v Y\;m<r>z v ■? 

FfftimZtflZMZtch. Z<7)±0t,Zttll,Z. -£JH 
JWT^-T G H sWlff Ztl&tZtb.' 7 'J Hfl«*« 

[ 0 0 9 3 ] II 1 7 -y Hc7)®5feJ8c7)t7]#tCM-f^ 

»J^«0«i»»HBa 0 . *<0tt0SJg ttttJ&t* A 

C*UyFc02o<7)fIftg$rfSSSt£l£. Kf£ftS<0<I 
SrRJTf 4 A P I aqrfcff Sfi* t . 01 7<0 ( A ) fcS 

RSE-T*. PttKt. a£f*«Ofl*I«g**AP I;-#6 
fr£ftftt. (B) fc7jr$\J:3fc:. -?-Offi£GCXl-y 

cO*«t**«Bt»3«-& A P I jWtff Ztll t . P] 
BKO (C) icijrrj^lc. U PlSHcffljfg 

JtS^mSriggtSAP I#&ff3flftfc . |5]0<O 
(D) J: 3 fc, OH £ Ifcjrfft . 

[0 0 94] HI 7« (E) Ji, *-^/W)^y-yi- 

*«<0WaS:3?«tJ: o £ t&t^ffJWcAoT^ft lcr> 
tl, 9ft, %<r>r—9 (CMUvKiMltif- 

-KjfA-fft (s 5 1 ) . ^LTX^xi-5«i. (UK 



as$*ir^sisttitJK^ia3t*(t^iai#^s:tf^ ( s 5 

2) . ^Xm.7%%.<r)*2.-frhGCXV-v Y*m\ 
1 1 f- 9 i JR <0 ffi L T *IIjfc«*>* a - lc t¥ A f !> 
(s 53) . flt^/-ya-7ll HtRSSftT^ 
iSftKfeKKrlBKfJtRrlSJ^Srff 0 ( s 54 ) . W±W 

0116 (A) K^LfcJ;5KGC*U-y FOflbfcKtf 
SSiC^ 0 #;bft . GCXl/7 HWcOX U •■/ F (COlr ^ 

tu. znxvv Y<n&ftmznmth*3.-<nfih'ft 

l 6co (B) c^tfciat, ayf^fxh^ 

[009 5] 11 8{i±IE«0GCXU y KcO«ffi5tJgWf 
[i]£AP I KioTR^IIIi: LfcSafcoOTiSLT 
^-S. ^^c. 11 9ti^WAP KOBft^ajLtlBtfc^ 

[ 0 0 9 6 ] 1 2 0 (i±IEtfOG CXI/7 K«Sft5feK^ 
raSrS^r.fl6ii-f S A P t Srtto 7*0/7 ^t. 

■7 yewm I s 6.i" )'.; «ffittOF 

COT', CCD 7 y 7* O N .L ( s 6 2 ) -.. mm 7 >J -W 
■mm**- **lSrKIW6'< s6 3 ) . ^iiG.CcoS 

mvf>i. xt-Vx-^zs.*), -mmk.itz'& 

(s 64) . 1llffltC»<fc7y-«WlWB*fc 
a«E«7 'J-fWBWSit^/MtRS-fifV^ ( s 6 
5 ) , 7 U -ffl^CO^fi^iSjD L X V ^tf , G C X V ••/ 
H«W(»tKii*raS:a< L ( s 6 6 — s 67 ) . 7'J — 
^o^fi*^-LT^iitt'. GCXU y HcoSffiJtS 
KHBtJK'r* (s68) . fcJ±*)Big£t» ; 

socitioT. GcwflBt§E*«iiwtai)ii»§ft 

6. 

[00 97] 12HiGCXU-y HW^ffiitSB#tli:<K 
^Lt^S. (A) «H«BA<fivM»^. (B)(i«V^ 
[ 0 0 9 8 ] 12 2 ii JdEJilJ«* BUe^Tfffii: thmWi 

^a p i (omrix iizmttzt-^MztirthmmzM. 
z*t7v-f-A—bX'b&. znmwi&feAP \<n% 
frtfbtuf. mm%feztxx^z>mmft&mfflb£tfi& 
«t«B#ia<offl*H*Ko. ecofi^ (it*) mm 

b (s7 1-s72-s73) . ^<0f*. CO^lffliSyt 
AP I coy<9^~^f flKesn^fflMBcoffUdBtTK • 

m&mmmmth (sia)^lx. 
m£^ti*vmimmt:&s&gMt& ( s 1 5 

-s76) . 

[0099] fcfc *tf»«W$:A>u*&flUi-f ft J; 3 
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KJMWRjfcAP I HMTU a^tforr'j^r-xg V? 
A<7) J; 7 (cBHtntCC P Ujg?g£fljffl-f &77'J 

SAP I £8fft6. 

[0 10 0] (35 3<7)HM#80 02 3fcJ;t>Tl2 4(i 
^g&B^T'G CXU-y F & Hff L, Ho 'J 7;l^ -Y A 
tt£«l&-f.g>J: o\,zLtzmX'h r >, 02 3KarfMT 
te, X U- y F 1 i: X V •/ F 3 ifi V TiU? 4 M,^W^ 
tlhXVv F, Att<Dg$$ft 

T'<5 ■?> . itc. xv 
•y k 3 # g c x u .y f r* i> . =e y <o 7 y 

y F 1 jimSL-ttlWUmtfA V y F 1 £83*1. A <> 

b loy&wiztmthxv ? VKvimfimj-ftiiix 

•y F 3 £9mtf&&. t L7. U -y F 2 comfit J: o T 7 
U-y F^O^IJ-ffHiLt, XU-y F37)GCXUy F 

iMffhi- Z\ wjQSfc J: of 7 'J HRttWIfcS 

t7.U-y.F2 OMUI'SM t I G C 7 V -y FcO&LSSjds ' 
■tT^'/MA-MM. GCtf0^*X'*-5Tt7 

u :-y k i Maa#^i> , M<oi a 1 1) 7;u2 4 Ae<og . 

'*3*l4Xl/-y FT'ii, -$ie£j££ix|>*/yV7 F '., . 
tT±ieg^U^^IS^LT^Wi. 7I/7H2M '• 

sti o t ; 7 y hhu^ii^ l x x u.-v f i ^ * • 

XU-y F 3<oy 7/kiM Att<OS*$ix&Jffil**|ltTT 

[ 0 1. 0 1 ] 02 4 y-f 7 F 7 -f -y ^^jaa 
Sr.ff 3 7 7" i>' j. - 7 cty&m^- Jf . £ yjrf 7 n - f - + - F X 

t>h. 9tt^^yv^m.^m^L (s8i) , 4 

OF IX V tfltf. £ 'J 7^7 u^v -y 

\^Z3Vt*X F£x4 »yf-f S ( s 8 2 ) . -f O F 

tf%>± ix t . 7 y - j; o int 

( 0 2 3 K ?S L£ fiWiX U -y K 2 ) £ 3 y r * 7 F £ 
XJv+th (s83-s84) . *»L7'J-««*q| 
gU^/l/JO'j^&fttf, GC7U- y v^zovt^x 
F$r7-Y -y^-fl, (s85). 

[0102] (S4«0»I)a2 5(i3yf^fXh 
7-f y f-O^tti & flcJU-f 4 A P I tfcft 3 y r ^ 
7.F74 -yf-^IS-^LTliS. 5fe(CjK L^WT'ti. A 
PI#ASr^ffLTA>4). AP I #B*J6ffr&4T<0 
ISJtca xf ^7. F7^f •yf**f64Lfc3J>S*>**!plS <t ^ 

m<7)tc#><?)AP I Sr^ffLT^SIBIKnyr^T.FT.^ 
•y S £ t Srfil L T . JSft^:«fflS:fffc*V^ 



iotUctWfcl,. -f^^**. l«g^GC7U-y 

Ktmf+fcAP I #A' SrfBffLfcR. API#A' 

GCXU y Fc7)®5feJS$r(R<-fl). 02 5te*Lfc«f 
C 7 U ••/ F W\-<7)<P&$mcr>X V -y F t =? V T * X F X 

[ 0 1 0 3 ] 02 6(i±KAP I #A' COBftfajL-tCJC 
t^^--7WUC^(t^J0 ; a^|l|I*^7D-f-^-FT- 
C«AP I C7)D?t^ttJ U^'^Wf . 3>'r3f7.F7 
^ yf-77/*-; IJ7L (s91) . GCAl/"/ FWft 
®5t«H#rat7)^B#^^ro#-r.|» ( s92) . *Lt. i 
C0AP I #A" 0^5^-^"C*>*»rffill«a (AP I # 
A' iftftlXfrh. AP l#B£$>fi?Z>&Xcr>$f 

is) t±ia«^iafcw±/|Nit«i*ffd (s.93) . t 

U. m^^ffi^ i 9SlttltfGCAI/7 HOflBfe 
0E^MmiClfi< th (s94) . ^rfc. API#BP? 

t/tti l t «t smarts tnyf ^f7F7-f -yf-wjaart 

5W0 8 tj l !>'0 9 _ fc* L Jt t. <0 fc HttT* & . 
[0 104] (msnMMBB) H2 7ttX-t''J (k- 

■ .s.^^a^ji^^-r^o-^r-F-c*).!., 5tf ■• 
■ " >^ yfSfflfiofi'i-^McjEEtT ^cor;urf y xatg 
csri?a^**-rL,*v^«[i&ft3tL ( s i o i V . 
-'jttffl*tiRft-r& ( si o 2 ). . dfitih-raisrt 

t4l£$tL^7r7'y'x 7 htf)** 'J 77)MtfiT'J> 
&. *=E'J«fcffl**<L*^ttthlS-«;lfc*£, GC 
T/Ud'yXA ( I ) <0#IIRT'GCHt5 ( s 1 03-s 
104) . >=£'Jfi6fflJI*«L#v^ilth2Srffi^.n:=5r 

GC7/U3"y (2) (0¥-)«TGC^ffa ( s 1 
0 5-s 1 06) . ZZX'. L&Uffl 

thiliu#vMgth2J;9'h$<. GC7;U^yXA 
( 1 ) t LTW01 6t^L/c, GC^l/7 FOffi?u« 

^^fifoGC7^^yXAi: LTfi, H2 3t*Lfc3F 
Jg»!<0GCS:»rf6. C^t-GCg«iM^(fv-7 
&x-f-rfttcJ: Off ^. ji^. m%cr>t8>&lzitCPV 

nmm<, %bz<vumi,z£<9Gcvftbtiz>tf. / 

x u y f t J: *>xw*ffllztt0)jt =e y *«ttffl $ 
iXtzi&Slzte . 0 2 3 IZtf Itc^mzX OGC fij^W 

[0 105] Cm6C0HJfi^©) 02 8-03 0^7- 

vx. 7 h^mco t -rmmzn? hm/skirty* 7 

F^fJy ST-t >f 7'$r^|,yt:tf>co«ia(cWri»0T3 I ) 
6. -«tC7 , n7'7Ac7)||ff(3iO^$fll.Jj-7'y'i 
7 7*tfO^ : ?li«S02 8 C^-f J: 3 fc*BH$Mli£ 
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X'hh. xZX\ M29C0 ( A) [Z^tX^iZ, ZCOty 
ft** 9***lMXr, fio2<0fH*A'>f KOSftfS 
<W4X£3tX>'x? KOt^ST-IM Xt-TS, ft* 
liRHa (B) CS-fiit. Si&t^tf^zfh 

mi xomtummzm*) it win- 

7t7 ; jx7 bcDifttiCOm. ^ffiVW*M Xc07y?*y 

[0106103 0 Xx'x 7 h&£B*<9«UI# 

ft* ( s 1 1 1 ) . RKWHf4 - Ct^'f-^t*»T 

4*Xyx7hWMXJ:'5:*3£1B«*:8IU ±ffiO 
H5&M Xco^iicfgco^ * 'J »«fc*X x7 h£fl9 
STI> ■( s 1 1 2-*s 1 1 3-s 1 1 4-s 115). 

^(I£B£^/f Xitl>*B(2&<, ffiTC**. H 

S-w i: £#>) . S£K , BJgtf.W XSvhSiar&ttfc&h 
■.If i-'it x 9.V 'fihklZm Wtt* £ ^iWfi**ttti.4- 

[ 0 1 0 7 ] El 3 1 \t±M* 7"->"x X<03££ 

■f, *Xvx7 b<nw xnf&mtftiGT- 

S7o/7Aty a-;^d-FL ( s 1 2 1 ) . 

l£§-f S * T ( it t 4. if T 7 VT-isay 7u 7 y J*<T> 
mm - &7#1 0Sffirfl4 4T. *Jt!ttitf2 4i^ 
RHEfl-f & 4 T ) . ftjfc#* 7" v x ? h WlM X 
fclMXttfcftftU *W#*Bt-? ( s 1 2 

2^s 12 3). *<0f£. -ew^ffi-f-^Sr^XrAtc 
SiSL ( s 1 24 ) . 7fXxx7 Yvyf^Xvm&SSSL 

«(sl25). •< X€:^f SXo^ 

5A€yV/^D-KL ( s 1 26) . 

XT', fiOTttiff 2<F>*m.iM hSrBST'MXi; LT 



i&tl, *<0ffl«:^rAca»-r4 ( s 1 2 7-s 1 

28) . mfevixtrnfei-hrnyy^i;- 

a.-)VZ7VO-V?h ( s 1 2 9 ) . 
[0 108] >I«J:p(C. -^T'y'i^bW'f^ 

[0109] C*70HSt«JBD 04 9{i±Eil5e^>f 
X£APIteJ:oTSJ&*5fflS:*l/0>.&. EKc^t 

LTfflJ&M Xi&JgAP I fcoftfiB-f. WflBSflfeA 
P I T'te. 9l»tfflJ6-V'f Xt LT^'rAtafirt- 
I). ^7V^Y^.im\,z\X^-fVxOY^AXtm 
5g-»MX£Jt«L ( s 2 1 1 ) . Bje^-rXJaTTAft 
(f. h-rJ:WB5eif>fXWS*«WS:«L. 
Jtfi««'3rXi''x^ hCWOiTi ( s 2 1 2-s 2 1 
3) . ffl«lMX*H£**Ali, t-7±.0)*7~ifx 
^h-9--fX«tO*#^2S#««2:fllt. 
tsrXyi^KCflOSTi (s2 14-s2 15) . 

[oiio] c » 8 commm ) m 5 0 «it»^ 

XSrAP I tcJ:oTlS^-r^fl!!<7)W5r^LTVi|>„ .05 
Otc^-Tiot. C^lT'ti. ^fjfX^'x^b^X 
fiO^-f- ^ Sr^j-Xy x ? h-t-f X^fg^ A P I S-nf 

cor 7 <)?-y a > ; *mix Mfe Ltz(> coX'fo 
X^x> h- -t>f X^IS^A P .1' L cjse'^.L. '-. 

t 3i»fe*xi/x ^ >^ xsjeastc-t »Vt*. ; 
A'^hs-ii^^xt ciJis-ii^-fxs: 

[0111] CSB9<0|Bt»®) 05 
xx ? hOfJ 0 STif -f XJT-ft^< itWtA XlZfe 

#>xh<mz*-?mx-t)&. 05 Ki»«rcBr^rr 

xmifi}i£V : ttfflm®co&'&t:&lX^&. "fib 

^. 4Hsw--fxnKec»s- 

m-^-No.n AW ffl&m 

1 64 5000 

2 256 10000 

3 lk 10000 

4 4k 5000 

5 32k 500 

[0112] iiattswxs-iajrt 05 2 1 

jpt ± 3 K. 4MWlf^ XR^A P I S-Pft/aj LTfif -5 . 
oW f U!Siifc^MSW-'f XIS^A P HS05 3 fcSrf J: 3 
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?n£0i:l<s221) . n#@<0#f|-iM Xffcg£ 
»fr&>-fXkfcl*mfrR**4 (s 2 2 2) . Mvt 
Tfc-7*U^fclMXk«lltt**:mfflfc4MMl, (ml 

ftw&L) . u.x mafs-ts ( s 2 2 3 ) . zcowm 

U ^TcW^XO-ftfl&ff 3 ( s 2 2 5-s 2 2 2- 
• • • ) . ftfc. ±E^K\ *HXtf3 2krW hi 

[0 113] C»10tfMWUK»] H3 2~H34Jl3f 
«HSrfT?W^-fSlf*S. S3 2 co (A) fcijrfffl 

ft. 7 5;**iJ^(WB8fcW«-fS. ft. ?7XJifo 
//i 7 h^&J&^/y^O-f >'TU- H t IT<D5eIS 

mmz>mt&. nmn (b) *i«e*<?)t-7^«tjt 

[ 0 1 1 4 ] 03 3\i*7iS-x 9 VCOffi^mm^t 

[0 1 1 5 ] 03 4ti7f-7Vx7 h<0^fiRW«va#Jf^ 
*. 

[0116] ^cOJrdt^T'vx^ hcoWftOEtT.* 

mta. y?y*vYZ-kmz i&tx- * . x * y 0$$$ 

^W(ctfpCt(=J:0. GC(c?ft'»$ix|,CPUA-y- 
<•?-.&.: 

[0117] Cm 1 1 039Ot«S] mi. i-t&m 
-rmzihj y?'J^y?;uGC(:out|3 5-4 

[0 1 1 8] 03 5(iv-^&^.^-7'SC«J:SGC(0 
£f*0^g#Jf£^ir7n-^-hT'£>6. COGC 
Uf?- 7 'jr. ±i£7 y -js^ic j; 4 v- 



[0 119] 03 6ti03 5Cfc(tl> r -7-77iJ7j 

cmm^iTjktyo-^r-y-X'hi. zcr>wmt-? 

-?T-7'iVcr>W®.Z-B7*)T-th{ J <7)X'h r ). t-f 

?-7f- yivcD^tmz^-i yfznwii ( s 1 3 

1 ) . f<0{5®<O-?-?£;7'J7L, ( s 1 3 2) , 
^-^GtlST'itM yfmmzith ( s 1 3 3 ) . 
Z<?> l m££X<7)-?-'7l l Zr>\ l ->X¥k r )&-t ( s 1 34- 
s 1 3 2- • • • ) . 

[0 120] 03 7liH3 5fcfcW6 r ;t7Vx 7 h<0 
7-7r-7/U^fcsIi;:tM y?£#IS$tf ( s 1 4 

1) . v-?*>****i*aiu T-^sjixwarwi 

£$*-f& ( s 1 4 2-s 1 4 3-*s 1 4 4 ) . HV> 

!m%B' f )&- ( s 1 4 5-*s 1 4 6-^s 1 4 2- ■ • 
• ) . Ztl<<Zk'0-?-7T-7'MZ-?-9-£tlX^h* 

[0121] RWtWIfc'tifefit, ft-fHWk** 

I.. • .• . 

• [ 0 1 2 2 ] 03 8(i-y <)-mmiz£&~?~-7ft$<r>4- 
m%7Ft®X'b&. ( a } KTjrf Jt h'y-K 
i oK#/-'hA, .7 y-«gr^$>i4#K^V: 

* l Sr^t\ ^T7vx7 NrttS»t^>L638RortS(cj; - . 
-Jtfliasn. C07j-7'vx7ho#ra^$-ji4-t 

^. t%*>-ib'v>)-&mztxfoi. 

[0123] (A)««ta^, S-W*3tT?-7 
T. ( B ) OJ: 5 tC, )i>-hS-VfrhS-Y%mX' 

m^fih^-fv^ v^mmwwdxx . j-y 
^2xn^tih^y : Jx9 vfrbs-m^ixmz 

milXGCXU-y VlZWr>X . •?-?tt*)-$Wffll, 
fct*. ^-^y-K*^7-K#^7t'^$iX|)^7* 
xx 7 b'\co&mffli&tf&fchX^lcr>X\ (C) izfr, 

lz$>&s-Y&^8lzmttzb.iiz%h. ztntif&X'liS 

t. mm&ffygsinfo^tzXT'itx? htcouta, 

-?-c7)^7'i/x^ h*^7U-$-i!k-5T-?-C 7 )?)-7*> r x7 b 
frh^fflSft.XV^JST'i/ x? h{COV^TV-^^ft4 



(17) f]2 000-99351 (P2000-99351A) 



[0 1 24] 03 9(4 r ;t7Vx? F?)±J&j CDWSMfi 

^XT^u^9im)L (sisi), t-ra«rt 

^ffiOT^4fWSS:«L ( s 1 5 2 ) , £j£LJ: 3 fct 

^XSrHOaT ( s 1 5 3-s 154), *fl£KK0) 
<7>f hA'iJT) Srff^ ( s 1 5 5 ) . 

fAjryo^y^t^ ( s i 5 6 ) . 
[ o l 2 5 ] H4 ott±ia r #S?^S^v-^#4 j <n 

£il£*7Vx? F#^v-7f— -r/u±^ffi{tSlfjf 

OWhite T-^ttfeti{f00O2t # 'yh-ra$ft. **: 
£tiT^%^*m£MM-?&* fcU White 

«ffl£#7* 4. White V-7T*ftlf , *fl«:Grayfc 
V-^f 4. C^GrayV-7(i7tti.^0lc7)2 f' y FT 

«L##fcJ:9fHrf4. 

[0126] 04 Hi ryy-a8W3j:4-7-^ft4j 
0»a*ISS [ 5rf7n-f-^-h't > *4. ST. 7'J- 
£ iik 4 tztiWrM yf&yy -<r>ty- b J - F b?#W $ 

* ( s l 6 1 ) % •rfcfc^^i^xx? hfciWGfr 
' 4-7-^ ^4^4 ( s 1 6 2) ;.«^T^>»j-*ako 

T, ,iM >^^^^7:^x^>/S^iJ$^' ( s 16 -. 
.3 j-\ il WJSffV ^^ftfiit^O^ ( s 1. 6-4 - 
7 s 1 6 .2 - •'. : ' ). x<?)^ %* \y. : v F X # |v ,■ 

'^^*rf y'?£&W)Z&(- s'l'6 5 ) , X> 
4*7 y'x ^ Kt^t 4 7 - 7 £ ft4 1 4 " < s l'S 
6) . *<7)f*, KJ>?£A?>y7'<?><Xl l zimZ'£T ' 
( s 1 6. 7 ) " c.fl«HS:y •J-coaftiTliOiBI' 
( s'l 6 8-s l 6 6-- • • ) . %<n\k: XV-; FX 
? y 7 comz® 0(3169), l^«<0«aSr -X U y F 
***y?^«tt4T|*»JiE*-<s 170-s 16 6 — 

• • ) • Z^ZZCOAl 'v \<X9 "/^CO^t^U 
-f^-CmU-y KX^7fcOVVCff3 ( s 1 7 1-s 

17 2-sl65 — ■ • ) . £*>HiOyyHS8IKC 
fe t vf , Gray*?- ? im*PX' 1 «T fc tWJ 3 ftfc*§£ , 

(s 1 7 3-s 16 1-' ■ ■ ) • 

[0 1 27] 04 2(404 1 tcfeft4 r *7"xx? Mc 

"7-?f— ^/PiOfia&IMtU Black 7-?£<ft4 
f4. Jl^Black -?-7tetzkUflx<D2 £v FT*<$ 

[0 1 28]±aLfcJ:3«r7-^tt4^)*ffiTJi. * 



*f4t, GrayV-^*«ft4S<l4C0T, y'JHSSR*** 

[0 12 9] l4 3(i±lfi^fflS:)BM-r4^0 ry 
(A) liH3 8fc*Lfc (A) ^)*BBT*ja***»*»oT 

U ^<7)SiJii»^J:oT. /u-Fy-F*>fey-F# 

^ 7 $ ix 4 * -rv x ^ f ^commmm^fztix , 

y- F#^2t^$fl4^7"i/x ^ F#^y- F##7 

WifrJ- Y^l&tT-9%~?-9 A? y Steffi 

v-^ft^SrHliLfcfc*. -^hy-K^fey- 
H##7T*SfL4*y^x ^ F^#BSPf^W^ii 
tl^OT, .(B) c*-f i^fc^y^^-hy- 
f (cm L r *co#9aw« tw;-H»8t7-;t 

4o i^l*jST--3iO^)7U-«*«:|f7Ls ^^f* 
ii. (C) (c^J:3(cv-^x^-y^c7)f*i^j:oT 
^$fl4y-F^^7 l J~^i!koT#BSW^(c^4^7' 
^x^Hcov^r-?«r.ftfr4, iftfciO -(D) 
dfc: #ffiM^^j ) 4^T^7 , > ? x^ h(;o 
tvC^v-^tt4*^7t4o 
- ^ [ 0. 1. 3-0 ] H4 4 li r #gB3BSc0V7- O^JI 
^)i^t7 : n-^V-.FX-*S)4o o'lz- . 
. S$K^^7Vx^ F ^^f-^|r±lS^^;X.^ : r 
' ^ bwt^i 9 lz : 

[0131 ] @4'5(4. r 7 , J-^Ci4'7~7tt 

4 j . ^a^iiSr^-r 7D-^»hmoXf >y r 

s 1 6 1-s 1 7 2^»HttB4 lt*Ufc7b-f-^ 
-h^T7/s 1 6 1-s 1 7 2t|S|t'P*4, CcT) 

04 SfcTK-rwrii, 4^i/7 ^^-y^co^TW 

OUJL ( s 1 81-s 1 82) , ^f-^T-^$n4 
^>'x; KcttE^4v-?ft-4£ff^ ( s 1 8 
3) , W^7'yx; F^^7 , J-^iikoT7 , J~c0ft 
fiats #^Mf^C^4^7'^x^FcO-7-^^45:fif 
3 (sl84-sl85-sl83- - • • ) . Z(nfB> 

<< ytzm&iKtfkmom? (s isi-s 182- 
■ ■ ■ > • 

[ 0 1 3 2 ] (34 6(4114 5fcfe(t4 r ^7'i/x^ F(C 
*fiiE-r4v-^ft4j ^il^JHI$r^7n-^Y-N 

[0 133] ^<0j:9tv-^^^. y ^S:fflv^4Ci:t 
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CO 1 34] 04 7fcJ;t/l24 8U:±ie-?-?X;?y7 
*rffloT7-7tt4£fr?Ji£(:. WcasffcfcSraWH 

r #B?.^<0-?-7#4j c0J!ta^|iI$-^t7D-f-v 

-?7— 7/l<±<0{aH£ftS:U IS3^V-7*%hite 
T-JfeSa^a^JJg-fS (sl91-sl92). 
Whi te -7- 7 (i±a L/C J: 3 7 SftT > 

fcU White v-^-C&ftttlf, -fT' 
£7-7Sft-O^OT\ -ec0i^»5r^T^I). Wh 
ite -?-7T'#>fttf . fn$rGrayt-7-^1-|> ( s 1 9 
3) . ±3£Ucio£C^Gray?-7(^^HO*'> 

? ?^m.9tmv r -j x? Y^-tT-tzmts ( s 

194). 

[0 1 35] 114 8UJJ2 r^y^ MC*«/t-?>-? 

■flV±.<r)&W.Zi\%l. Black 7-7 ^ft-^ 6. 
Black -?- 7 (4±3£t 7-7 $ft-aM>#*iS 

3 9^L^tcOi:|ll«T'AI., 

[0136] zco* oiz, ^mscm/nh-ot^yv x7 

McoivC7-7£ft4tl>%ili\ *c7)*7><'x7 N*< 

'* -y'y-asRispt- serais i if 7-7 zr? vvm.*-. 
ftuz^&nmfflfcitx'gz; ' \ • ,"' : 

'(O i 3'7]"-^:±5s «S^^*Vfc*'.7Vi? Mc'o 
.vvC W7-7 £ ia«f a^tex 7 7 7T'& < T t J; < . 
F I F 06vS' 7 7 r SrfflWT t £ ^. 
[ 0 1 3.8] *fc. ?Si«t'(i-7-7-f-7'/Hc-7- 
^frtt-W^J^tcLfcA*. *7>-'x7 Y-coftmzi- 
7ffl<7>t»$8£IS(tT, *7V'x7MCiEJg-?-7$-tt4 

[0 139] 

[*^<0J»«3 HHttfl ,18,2 5Kft*JfflfcJ:n 

tar, nyfa-Ms^D.y^w^-XAi ixmm 
■tt-ft. Joa<o»fflit**fiiiESft.4. ^fc^se* * 
'J fl« K * r - ^ w» s alalia SB WlllWft £ fen 

■r * a p i onwas la^hms* * 'j mmziiti t- 
?^#£&*#&fcaiwirr&<^-& a p i opfya 

x v ••, r= j: i * >j mmzm-i » # o 

tvc vifcwtitf . ttfc* * 'J tWfc^fflititfftfcfiT v » 



[0 140] «#JI2, 19, 2 6lCfH.HBfltC.til 
tf. GCXl/-yF«ft^£X5fcflJ9#*.*.:tKJ: 

•y Kfcisrry^-^a^ftftsn. mmhrr 

C x U ••/ H Wftjfc***** WCtt . ftiJ^x U -y K<iH 

[0141] HWJfll3K{Rl.ftHBCJ:<xtf . A P I £Df 

--XKJ6 fcTtt*t*i * C fc *«TS & J: 3 (c^rl> . 
[0142] «3<I|4 CfHiJWlCfcjUtf, tznum 

$mt£> ^vx zmt mrntxc p. u*aw* 
mmzc p ujfiss-fiiffl-rsrr'j ^-^ 3 77-0/7 

[0143] HI5 tffiiftBBt Xtlli. WimztfK 

t>'7 'J HWfcWi. *5 =5r < =Sr* to ^'^«* @l^l>' i ■ 
t j&^C*;. ■ 1-57 'J -*«*»+»«filT« '^tAV.- 
TrVir-i'ayTuT'JA.X'li. til-is zut'is a . 

[0144] imm 6 . 20, 27 icfaiftrnzjiti 

7 I- L T . X * U <0 7 'J #fl ^. tf 'J 7* 

;|/ 7 -f Aft Wgj)< Sft&AL'y K *%fi!ct S is 7 >' x 7 
l> IZ t UctiflZ . tCDStffiXX TVs. 
-V> ytfftbtl , GC^l/»/ H $ ix l> £ tf> , 7 

SXl^-y K WlSHf Bjflg«:ai««: »fc«H^f 5 C t m 
4. 

[0 14 5] 11^17. 21, 2 8tfiR*»BBtJ:<X 

zm&i&zkiz&ix. mzwm&iKGCfiKiimk 
[oi46] rnms . 22, 29 tz&mmzztL 
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[0147] mm. i o c«ft»BBcj:*Ltf, -* 
:+7i;x ? hcofi o st-im xBases ^ * 

Vffi&k C P U A"v-<7)*a:^< tch . 
[0148] HfcfcJB 11. 12, 30 fcftiffeBBt J:^ 

tf. iK«*X>>x7h#>*ywt-7l!WtefclH;fc 

< mmx-% h z t tc* o . 3 w v -> a vttbtt < 

XttX^Wffifffl&tffah-th. £tz. a Wis a 
ycotaibcnc P UA7-;WSJ:5: 0 , 'h&fccoc P U 

[0 1 49] tmmi 3. 14, 3 1, 3 2Kffi*l6 B ^ 
fcjfltf. giJOUffi, yXfA, tJi^r/U^'JXA 

hostim Xiostc^i.iii^'f xs-sii-rsi ta« 

[0 1 50] 5, 2 3, 3 3tC»i^flBfc:i:tL 

tf . m$iT- 9 fc >t . a* -a fc t - mwt * 7 

[01 5 1 Mi*fl 1 6 , 2 4, ■'34e«*#»cJ:ij; 
■ {f , 7 4 -T^ 1 ?- 7 t- 7*;l-tf9'7 U 7 Srff.o. t £ fc\ '■ 

h#£j£$ilfc9. *X^*x^ hlSlW«!SB8fl5* t 3£ 

GC^U-yH*»^*Tt5<Ct*rariEt*9. 
SRC J: h-?-7¥s^zWt mmimmtZti. ffl&fc 

[0152] ii*ja i 7cffi&?rat iiitf . 5fXxx 

%2<r)T-9Z&hXimthZktft!:<tt: 



[01 ] £II^IBfcffi*5^^-K?x7*>»j«fc* 
tXo/^H 

[02] RJ6loy7b^x7<0fl|«2:7p-tXn-y^ia 
[03] ^/y'i7 h^^BSM^Sr^t'y'J-^ilA" 

K«077 y 7 t^MfSSr^-f 0 
[04] 7 7 l-- J 7X7V«£7o "/70 

[05] ^v^vissvcnftrnzmMhtzthnm 

[06] ayf^fxh^ -/^-(n-^mzlhxv-/ y<f> 
^lrtS^^k<7)CT$r ^t0 
[07] »«W«0»a#««:*^70— f-t-h 
[08] ayf^hX'f ■yf-36£ffiMftlii<OAP IC 

[09] z}>T*xbx4 y^wmm^M^tyv- 

[010] 3y/^v 3 >-«0«ra^JiIS:^-f 7o— 
-h 

[011] «9ffiKJ:4GCO«ia^)t*75-r7n-f- 
■v — h 

[012] m^mGCizmmmmcommmM^ 
[01 3] w^mGCizm mmmnmmm 

[01 4 3 01 3tcfe(t*#fflBM»fflAP I tIJWSffi 
[0153 01 3'Kfc(t4SM6IW«fflAP I HBWiJS 
[016] GC7W/ KOTft5t«<oaiWIJS ! <O0!S:*1- 

0 . • ■ 

[017] x y 7 .Hf>flj^Kfl« iVM*&#im<n<m 

[018] C'CXliy K'^flMfe«IWt«jltfcffl«f 

^•rii'" .*'*' •. • ' . .. ' •'; • 

[01 9] Gcxi- v h-comfeitimm^wiimtt 

[02 0] GCX1/7 Kc7)«fg5 l cSB#P B 1€rgi()^J!t.5. 
£fi|^*-f7o-f-v-h 

[02 1 ] GCX1/7 K<0K • fiflBfe*H*ia<OflJ0»i 

[02 2 ] GCXl/ 7 K<0K • fiffijtK^fia<0«J'5 ! Bx 
J3»IS:3Bg-*-Sfcrt<07n-f-*-h 
[02 3] ^3gffl^GC«HI<O0«S:^-r0 
[024] 02 nc*fJC-fS7n-f-A—h 
[02 5] WmmWAP UZXlGCAUv H^gitS 

[026] ftffiMffl A P I (C J: & GC 7. U FOftjfcK 

[02 7] GCff)T)vn)Xj±iW)%ttz> m&m 

[02 8] ±«$ixl.^7->*x7 Y<r>*t4X<Mm<m 
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[02 9] XYiSxfhcr)** V(r>m il )%Z*MXcr>ffl 
[03 0 ] ^yi? h±f&cr>9m^m&7frt7U-1- 

[03 1 ] *tvx? xm/MmtatiMm&t 

[032] t-7lI$WfiJ&£^t0 

[03 3 ] *7Vx 7 h?Hi<7)^]iH^^-r 7n-ft- 

[03 4] *7iSx? b&JiLff&miifi-ryu-**- 
b 

[03 5] -?-7&x^-rS(cJ;I.GCc7)^ji^^f- 

[03 6] 1-7 7 'JTomiM^mt^tyu-l-^- 
b 

[03 7 ] ;f TVx 7 Mf(l'£^W*g£*t7U-f- 

[03 8] •y>)-mmi l zxi'7-7n^<m : S:^tm 

[03 9] 03 8(C*«yf6 

[04 0] 03 8£*fj£-fl>7n-~f-+-h 

[04 1 ] 03 8tcttJSfrt£ 



[04 2] 03 8(cMKfl>7O-f-v-h- 
[04 3 ] 7'J-^lCctl.V-7 f't4^J$-7Kl-0 
[04 4] 04 3£*fJE-f&7D— f-A— h 
[04 5] 04 3K#JE-t!)7n-f-Y-N 
[04 6] 04 3£*t{E-t6 7 0-3--\>-h 

[04 7 ] #re^giO-7-7#4<7)ft!2c7)iyia^)i^^t 
7P-fi- h 

[04 8] *7i>x.7 hizwrntz-z-tftij-com^ 
[04 9 ] HjgiM xcoigsfc^T-vx 7 bkmzmt 

[05 0] ^7yi7 MM XftM&fe(,zm-tmW¥ 

[05 1 ] twx? mm xm^t^n^ x^m 

[052] h £m5t-<M x-cftm mmt* 
x : j x9 v^mzmt mm^m^-fya-^-v 
[05 3 ] h-Tm®mm-*M xx^m-twrnzm 
thim*m*^i-yv-i-*-b 

[05 4] ^*^-?-7&X'f-7^(Cj:|>GCc7)^)i 



[01 ] 



[02] 



[033 



CPU 



I/O 



3 " 



(A) 



. [05] 



VM 



ci>ROMsran 



CD-ROM 5 



[01 9] 





APWA* AFI#B 
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(14! 



r 



VM 




11 

A 




10:GCW*-* 



T~9 



± 
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W 



treed i -2) 



*7*->v.n 



-f- 



AH 
■?->) : 



' ! » 



12 



[07] 



[09] 



[011] 



[01 2] 



AK»A»8fT 



MSI 

zr 








3>7*Xtt<f7f777**7> 






3>f#XfX-fyf^ 







&7 
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b22 




oc»T 





t m ) 
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531 



•32 



s33 



^ Return""^ 
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OS 



[06] 
(A) 









toll 






OS 








i 

— 


1 



API#A 



API#D 



(B) 



WO 



Mil 



□ 

AP1#A 





r 


\ , 
1 


Ml 





»ai g>«*l 



AP1#8 



[HI 5] .. 



12 8] ' 




c 



Return 



[010] 



112 




Return 



[013] 



J 



»41 . 



•42 



$43 



^ Return j 
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[08] 



[02 2] 



(A) 



API#AH§te 



API#A&T 



{026} 



(B) 



X 







ST 





API#Bl34& 



»73 



•74 



>'J7 




[027] 



API#B&7 



[029] 



(A) 



(BJ 



i Obj 



\ WY///A O bT 



Obj 





s92 




Jj 




MftftKJCS 


s94 











Obj 



Obj 



Obj_ 



Obj 



23. 



"SET 

ObTf.Obj fflObj k^Obj 



Obj _ 

Qbj Y/A mYA obj 
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(A) 



r ■\ 

AP1#C 



Reiurn 



[014] 



(B) 



API#D 



Return 




Return 



[030] 



X 



Hawass 



3 



8112 



8113 




si 15 



[016] 



[017] 



(A) 



1 



M%Koc*i»>' 



I 

□ □ 



□ 



on 



□ 



(A) 



(C) 



( gag ) 



(B) 



W ( 


















(«;. ( 





CD) 



Useafi 
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